Role of glycine-82 as a pivot point during the transition from the inactive to the active form of the yeast Ras2 protein.
Ras proteins bind either GDP or GTP with high affinity. However, only the GTP-bound form of the yeast Ras2 protein is able to stimulate adenylyl cyclase. To identify amino acid residues that play a role in the conversion from the GDP-bound to the GTP-bound state of Ras proteins, we have searched for single amino acid substitutions that selectively affected the binding of one of the two nucleotides. We have found that the replacement of glycine-82 of the Ras2 protein by serine resulted in an increased rate of dissociation of Gpp(NH)p, a nonhydrolysable analog of GTP, while the GDP dissociation rate was not significantly modified. Glycine-82 resides in a region that is highly conserved between the yeast and human proteins. However, this residue is structurally distant from residues that participate in the binding of the nucleotide, as determined from the crystal structure of the human H-ras gene product. Therefore, the ability of the nucleotide binding site to discriminate between GDP and GTP is dependent not only on residues that are spatially close to the nucleotide, but also on distant amino acids. This is in agreement with the role of glycine-82 as a pivot point during the transition from the GDP- to the GTP-bound form of the Ras proteins.